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NATIONAL FOREWORD 

This Indian Standard (Part 4) which is identical with lEC 61241-4 : 2001 'Electrical apparatus for use 
in the presence of combustible dust — Part 4: Type of protection "pD" ' issued by the International 
Electrotechnical Commission (lEC) was adopted by the Bureau of Indian Standards on the recommendation 
of the Electrical Apparatus for Explosive Atmospheres Sectional Committee and approval of the 
Electrotechnical Division Council, 

The text of I EC Standard has been approved as suitable for publication as an Indian Standard without 
deviations. Certain conventions are, however, not identical to those used in Indian Standards, Attention is 
particularly drawn to the following: 

a) Wherever the words 'International Standard' appear referring to this standard, they should be read as 
"Indian Standard*. 

b) Comma (,) has been used as a decimal marker in the International Standard while in Indian Standards^ 
the current practice is to use a point (0 as the decimal marker. 

In this adopted standard^ references appear to certain International Standards for which Indian Standards 
also exist. The corresponding Indian Standards, which are to be substituted in their respective places are 
listed below along with their degree of equivalence for the editions indicated: 



International Standard 



Corresponding Indian Standard 



lEC 60034-1 : 1996 Rotating electrical IS 325 : 1996 Three-phase induction 
machines — Part 1: Rating and motors (//rsfreWs/on) 
performance 



lEC 61241 (all parts) Electrical 
apparatus lor use in the presence of 
combustible dust 



lEC 61241-M : 1999^» Electrical 
apparatus protected by enclosures and, 
surface temperature limitation — 
Specification for apparatus 



IS/IEC 61241 (all parts) Electrical 
apparatus for use in the presence of 
combustible dust 

f\SI\EO 61241-0 : 2004. Electrical^ 
apparatus for use in the presence of 
combustible dust: Part General 
requirements 

IS/IEC 61241-1 : 2004 Electrical 
apparatus for use in the presence of 
combustible dust: Part 1 Protection by 

V. enclosures "tD" 



Degree of Equivalence 
Technically Equivalent 

do 



Identical 



lEC 61241-1-2 : 1999^* Electrical 
apparatus protected by enclosures and 
surface temperature limitation — 
Selection, installation and 
maintenance 



IS/IEC 61241-14 : 2004 Electrical 
apparatus for use in tTie presence of 
combustible dust: Part 14 Selection 
and installation 



do 



lEC 61 241 -3 : 1 997** Classification of 
areas where combustible dusts are or 
may be present 



IS/IEC 61241-10 : 2004 Electrical 
apparatus for use in the presence of 
combustible dust : Part 10 Classification 
of areas where combustible dusts are 
or may be present 



do 



'^Superseded by lEC 61241-0 : 2004 and I EC 61241-1 : 2004. Both adopted as identical Indian Standards, 
^Superseded by lEC 6tS41-14 : 2004 and adopted as identical Indian Standard. 
^SAjperseded by 1EC 61241-10 and adopted as Identical Indian Standard. 
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IS/IEC 61241-4 : 2001 

Indian Standard 

aiECTRICAL APPARATUS FOR USE IN THE 
PRESENCE OF COMBUSTIBLE DUST 

PART 4 TYPE OF PROTECTION "pD" 

Tiilft part of lEC 61241 gives requirements on the design, construction, testing and marking of 
dtocthcal apparatus for use in combustible dust atmospheres in which a protective gas (air or 
Inert gas), maintained at a pressure above that of the external atmosphere, is used to prevent 
the entry of dust which might otherwise lead to the formation of a combustible mixture within 
enclosures which do not contain a source of combustible dust. 

This standard contains the specific requirements for construction and testing, including 
protective requirement^ that apply to electrical apparatus with type of protection pressurlzation 
"pb** intended for use in potentially combustible dust atmospheres. 

This standard Includes the requirements for the construction of the enclosure and its 
associated components. Including, if any, the Inlet and outlet ducts for the protective gas, and 
for the safety provisions and devices necessary to ensure that pressurlzation is established 
and maintained for type of protection pressurizatlon "pD". 

Requirements for pressurized enclosures with an internal source of dust release are not 
included in this standard. 

This standard does not cover the requirements for pressurized rooms with or without internal 
sources of dust release. 

This standard does not apply to dusts of explosives wtiich do not require atmospheric oxygen 
for combustion or to pyrophoric substehpes. 

This standard does not coyer combined gas and dust hazard. Those requirements are under 
consideration. 

The requirements contalnefd In this standard are supplementary to those in lEC 61241*1-1 . 

2 Normative references 

The following normative documents contain provisions which, through reference in this text, 
constitute provisions of this part of lEC 61241. For dated references, subsequent amendments 
to, or revisions of, any of these publications do not apply. However, parties to agreements 
based on this part of lEC 61241 are encouraged to Investigate the possibility of applying the 
most recent editions of the normative documents listed below. For undated reference's, the 
latest edition of the normative document referred to applies* Members of lEC and ISO maintain 
registers of currently valid International Standards* 

i|G;1Wifi3*"1:1996r Rotating electrical machines - Part 1: Rating and performance ^) 



1) There exists a consolidated edition 10.2 (1999) that includes edition 10.0 and its amendments. 

1 
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lEC 61241 (all parts), Electrical apparatus for use In the presence of combustible dust 

* ■ ■ 

lEC 61241-1-1:1999, Electrical apparatus for use in the presence of combustible dust - 
Part 1-1: Electrical apparatus protected by enclosures and surface temperature limitation - 
Specification for apparatus 

I EC 61241-1-2:1999, Electrical apparatus for use in the presence of combustible dust - 
Part 1*2: Electrical apparatus protected by enclosures and surface temperature limitation - 
Selection, installation and maintenance 

lEC 61241-3:1997, Electrical apparatus for use in the presence of combustible dust - Part 3: 
Classification of areas where combustible dusts ere or may be present 

3 Definitions 

For the purpose of this part of lEC 61241, the definitions from tEC 6124 t-V1 and the following 
apply. , 

3.1 

type of protection "pD" 

technique of applying a protective gas to an enclosure in order to prevent the formatiorv of an 
explosWe dust atmosphere inside the enclosure by maintaining an overpressure against the 
surrounding atmosphere 

3.2 
overpressure 

pressure above ambient pressure within a pressurized enclosure 

3.3 
pressurlzation 

technique of guarding against the ingress of the external dust atmosphere, which may be 
explosive^ into an enclosure by maintaining a protective gas therein at a pressure above that of 
the external atmosphere " 

3.4 

protective gas 

air or inert gas used for maintaining an overpressure 

NOTE For tha purpose of this standard inert gas means nitrogen, carbon dioxidei afQcm^|W^9fl|^^f)|l whiph^ when 
mixed with oxygen In tlie ratio of 4:1 as found in air, does not make ttie Ignition and combustlbfe'ipiQpefties, such as 
combustible limits, more onerous. 

3.5 
enclosure 

all the walls which surround the live pdrts of electrical apparatus inotudihg doors, covers, cable 
entries, rods, spindles and shafts and which ensure the protecttoh of the electrical apparatus 

3.e 

pressurized enclosure 

enclosure in which protective gas is maintained at a pressure greater than that of the external 
atmosphere 

NOTE Tha pressurized enclosure may or may not also be the enclosure surrounding the live parts and ensuring 
the protection in other respects of the etectricai apparatus. 
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iHfMtej^MSurlzation 

of an overpressure within a pressurized enclosure without the addition of 
t gas in a hazardous area 

9 lorization with leakage compensation 
inil^nance of an overpressure within a pressurized enclosure so that, when the outlet 
apertures - if any - are closed, the supply of protective gas is suffipient to compensate for any 
leakage from the pressurized enclosure and its ducts 

3-9 

pressurization with continuous flow of the protective gas 

maintenance of an overpressure within a pressurized enclosure with continuous flow of the 
protective gas through the enclosure 

MO , 

electrical apparatus 

items applied as a whole or in part for the utilization of electrical energy. These include, among 
others, Items for the generation, transmission, distribution, storage, measurement, regulation, 
conversion, and consumption of electrical energy and items for telecommunications 

3.11 

ignition-capable apparatus 

apparatus which, in normal operation, constitutes a source of ignition for a specified 
combustible dust atmosphere. This includes electrical apparatus not protected by a type of 
protection listed in (EC 61241-1-2 

3.12 

self -revealing fault 

fault which would cause a malfunction of the ^^paratus necessitating' correctibrv before 

proceeding with further operation of the apparatus; and which may be indicated, for example, by 

an audible or visible signal . ' 

3.13 
opening 

aperture, door, window or non^airtjght fixed panel 

3.14 

protective device 

devtee provided to protect a system against conditions which could result in a fjre or explosion 

3*15 
alarm 

piece of apparatus that generates a visual or audibie signal that is intended to attract attention 

3.16 
Indicator 

piece of apparatus that shows flow or pressure and is monitored periodically, consistent with 
the requirement of the application 

>d apparatus 

il apparatus interna i to the pressurized enclosure 
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3.18 

prassurlzatlon system 

grouping of components used to pressurize and monitor a pressurfzed enclosure 

3.19 

alternate (or auxiliary) source of supply of protective gas 

second source of protective gas that may take over in the event of failure of the primary source 

3.20 
zones 

classified areas are divided into zones based upon the frequency and duration of the 
occurrence of explosive dust/air mixtures. Dust layers should also be taken into consideration 
[lEC 61241-3, definition 2.10] 

3.21 
zone 20 

area in which combustible dust, as a cloud, is present continuously or frequently, during normal 
operation. In sufficient quantity to be capable of producing an explosive concentration of 
combustible dust mixed with air, and/or where layers of dust of unoontr6tlat)le and excessive 
thickness can be formed. 

This can be the case inside dust containment areas where dust can form explosive mixtures 
frequently or for long periods of time. This occurs typically inside equipment 
[lEC 61241-3, definition 2,1 1] 

3.22 

zone 21 

area not classified as zone 20 in which combustible dust, as a cloud, is likely to occur during 
normal operation, in sufficient quantities to be capable of producing an explosive concentration 
of combustibie dust mixed with air. 

Thte zone can include, among others, areas in the immediate vicinity of powder fitting or 
emptying points and areas where dust layers occur and are likely, in normal operation, to ghre 
rise to an explosive concentration of combustible dust mixed with air 
IIEC 61241-3, definition 2.12] 

3.23 
zone 22 

areas not classified as zone 21 in which combustible dust clouds may occMr infrequentty, and 
persist for onty a short period, or in which accumulations or layers of combU8}it>le dust may be 
present under abnormal conditions and give rise to combustible mixtures of dust io air. Where, 
folbwing an abnormal condition, the removal of dust accumulations or ti^/0ts cannot be 
assured, then the area is to be classified zone 21. 

This zone can include, among others, areas in the vicinity of equipment containing dust wtiere 
dust can escape from teaks and form deposits (such as milling rooms in which dust can escape 
from the mills and then settle) 
lEC 61241-3, definition 2.13] 
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4 Pfp t mir lwrtldii principle 

pressurizatjon is a type of protection that relies upon the interior of the enclosure 
d to a continuous overpressure from a supply of protective gas while etectrical 
.yrithin the enclosure Is energized. 

l||4iH0iliog a pressurizatlon system, the following basic principles apply. 

4it1>Pratoctlvegas 

Th#re Is a suitable supply of protective gas capable of maintaining the pressure above a 
predetermined level except for static pressurization as given in clause 7. 

4^2 Autpnuitlc dtsconnectlon 

Pressurizatlon failure automatically disconnects the system from the electricity supply and/or 
initiates alarms. 

4.3 Cleaning 

Tf)# enclosure is cleaned before the electrical supply can be connected » in order to remove any 
accumulated combustible dust left in the enclosure, either accidentally following failure of the 
pressurization system, or following normal shutdown. 

4.4 Discharge of protective gas 

Preferably, the protective gas may be discharged into a ngn-hazardous a^ea, In the case of 
pressurization with continuous, flow, and where the prqtectiyeigaB Is discharged into the 
hazardous area, means are to be provided to prevent hot parfldes or other ignition sources 
from equlpnnent under normal or fault conditions entering the hazardous area. 

5 General cohetructlonal requlremente 

8,1 Btectfteal performence <rf api^eratus 

The electrical performance of apparatus contained within the enclosure shall be such that the 
apparatus is capable of functioninfl up to its full rating and recognized oyerioads, if any, without 
detriment to the enclosure or rtofr in surface temperature in excess of the specified limits. 

NOTE Ssteguarding sgslfitt pptantisJ srdng faults that might lead to the failure of an enclosure should be 
oonsidsrad, taking into account fault levels together with protection and safety devices fitted. 

5^ Mechanical strength 

The pressurized enclosure ducts* if any^ and their connecting parts, shall withstand a pressure 
equel to 1,5 times the maximum overpressure specified by the manufacturer fornqrmal service 
wJth ail outlets closed, with-^ nijnimum of 200 Pa (2 mbar). 

If a pressure can occur in service that can cause a deformation of the enclosure ducts, if any, 
or connecting parts, a safety device shall be fitted by the manufacturer to limit the maximum 
M^tomat overpressure to a level -below that which could adversely affect the type of protection. 

JEquipfnent with large surface areas, which are subjected to pressures in excess of 1 icPa (for example, 
enclosures), may require approval from the relevant authority responsible for pressure vessel 
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5.3 Apertures 

5.3.1 In the case of static pressurization, the enclosure shall have one or more apertures. 
After filling and press urizat ion, all apertures shall be closed. 

5.3.2 In the case of pressurization with lealcage compensation, the enclosure shall have one 
or more Inlet apertures. 

5.3.3 In the case of pressurization with continuous flow of protective gas, the enclosure shall 
have one or more inlet apertures and one or more outlet apertures for the connection of the 
inlet and outlet ducts for the protective gas. 

5.4 Electrical connections to enclosures 

The entry of electrical conductors shail be by means of a cable gland or oondutt directly Into the 
enclosure such that the method of protection Is maintained, or by means of a separate terminal 
box which is protected by one of the types of protection for electhcal equipment In combustible 
dust atmospheres in accordance with I EC 61241-1-2. 

5.5 Doors and covers 

When it is necessary to delay the opening of an enclosure due to a risk of explosion because 
of the existence of an external explosive dust atmosphere, and due, for example, to the 
surface temperature of internal parts of that equipment or to residual charge on components, 
the doors and covers shall carry a warning giving the delay to be observed after switching off 
the electrical supply. 

Doors and covers which can be opened without the use of tools or keys shall be interlocked 
with the electrical supply to disconnect all power to the electrical apparatus. 

In the case of static pressurization, doors and covers shall only be opened by the use of a tool, 
and shall carry the following warning: 

REMOVE TO A NON-HAZARDOUS AREA BEFORE OPENING 

Where doors and covers are provided to permit inspection in service, they shall carry the 
following or equivalent warning: 

DO NOT OPEN WHILE ENERGIZED 

except where provi.«%ion Is made for adjustment during operation, in which case the warning 
shall indicate 

SEE INSTRUCTIONS BEFORE OPENING ^ 

A suitable number of doors or covers shall be provided for effective cleaning. The number of 
doors and covers are to be chosen with regard to the design and disposition of the apparatus, 
particular consideration being given to the needs of subcompartments into which the apparatus 
might be divided. 
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6 Temperature limits 



The equipment shall be classified in accordance with lEC 61241-1-1. The classification shall be 
determined by the higher of the following temperatures: 

a) the maximum external surface temperature of the enclosure; 

b) the maximum surface temperatures of internal parts that are protected by a type of 
protection in accordance with lEG 61241-1-2 and which remain energized when the supply 
of protective gas for pressurlzation is removed or fails, for example electric heaters. 

If, during normal service, the temperatures of internal surfaces which may be exposed to an 
explosive dust atmosphere exceed the maximum values permitted in lEC 61241-1-1 for the 
temperature class of the equipment, appropriate measures shall be taken to ensure that, if 
pressurlzation ceases, any explosive dust atmosphere which may exist is prevented from 
making contact with that surface before it has cooled below the permitted maximum value. This 
may be achieved either by design and construction of the joints of the pressurized enclosure 
and ducts by other means, for example, by bringing alternative (or auxiliary) sources of 
protective gas into operation, or by arranging that the hot surface within the enclosure is in a 
dust-tight or encapsulated housing. 

When determining the temperature for rotating electrical machines, the duty type according to 
I EC 60034-1 as specified by the manufacturer shall also be considered. 

7 Safety provisions and safety devices (except for static pressurizatlon) 

7.1 General 

Protective measures shall be adopted to prevent the electrical apparatus installed in a 
pressurized enclosure from being energized before pressurizatlon is established. All safety 
devices shall either be 

a) protected by an appropriate type of explosion-protection In accordance with I EC 61241-1-2. 
or 

b) non-electrical and not capable of causing ignition, or 

c) located in a non-hazardous area. 

The safety devices required by this standard form safety-related parts of a control system, ft is 
Ihe responsibility of the manufacturer and the user to assess that the safety and integrity of the 
control system is appropriate. 

The safety devices shall be provided by the manufacturer of the apparatus or by the user. In 
the latter case, the apparatus shall be marked '*X*' and the description documents shall contain 
all the necessary information required by the user to ensure conformity with the requirements 
of the standard. 

The enclosure shall be cleaned before the electrical supply to the system is connected or 
restored in order to remove any accumulated combustible dust left in the enclosure, either 
accidentally following failure of the pressurlzation system, or following normal shutdown. The 
manufacturer shall provide the necessary instructions to the user detailing the requirements for 
cleaning the enclosure. 

The manufacturer shall specify the maximum and minimum action levels and tolerances of the 
safety devices. The safety devices shall be used within the normal operational limits as 
specified by the manufacturer taking due account of the most onerous conditions specified for 
normal service. 
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7.2 Pressure- or flow-activated devices 

Pressure-activated devices provided for the operation of alarm and electrical trip devices shall 
Operate when the pressure within the enclosure falls below the permitted minimum value or 
exceeds the permitted maximum pressure. 

Flow-monitoring devices provided for the operation of alarm and electrical trip devices shall 
operate when the pressure within the enclosure falls below the permitted minimum value, or 
exceeds the permitted maximum pressure, and shall be located at the outlet. 

An electrical. interlock on the fan motors or controls is not suitable to indicate failure of 
pressurlzatlbh. It does not give an indication in the event of the fan belt slipping, the fan 
becoming loose on the shaft or reverse rotation of the fan. 

7.3 Electrical supply 

Where protection is not provided to prevent the ingress of dust following the shutdown or 
failure of the pressurization system, a warning label shall be fixed stating that dust shall be 
removed from the interior prior to switching on the electrical supp^* 

7.4 Svfitchifig off electrical supply 

When required by this standard, the switching-pff of the electrical supply shall require the 
isolation of all live conductors, including the neutral, in accordance with lEC 61241-1-2. 

7.5 Failure of pressurizatlon 

The design of a pressurizatlon system relies on the principle that a failure of the pressurizatlon 
automatically disconnects the system from the electricity supply andMrinittates alanms. 

To guard against the possibility that electrical apparatus protected by presittUri^attdh ntay cause 
an explosion in the case of the protective gas supply failure^ the following measures shall be 
Incorporated. They take into account the characteristics of the cipfiaretus, prevailing environ- 
mental conditions, and the use of devices for monitoring and warning fHirposes. 

7.5.1 Protection requirements 

Requirements applicable to apparatus protected by pressurizatlon vary according to the level of 
hazard, being dependent on 

- the type of apparatus used, and 

- the classification of the area, and 

- specific installdtion and process requirements. 

These factors require either switching off the electrical supply and giving an alarm, or giving an 
alarm only. 
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Whalftvef protective measures are adopted, the following provisions shall also be made. 

a) AHjltectrical apparatus which Is to be energized in the absence of pressurization shall be 
^ i^r use in the explosive dust atmosphere corresponding to its position . 

^Or aOdfble alarms shall be located where they wUf Imrtiedlat^ly be seen or heat'd by 
" inslble personnel who will take the necessary action. 

a pressure-monitoring device, flow-monitoring device, or both, shall be used to 
itor the satisfactory functioning of the pressurization. 




Table 1 - Raquir«mefit» on faititrn of pressurization 



Ar*a ciaftslflcation 



type of apparatus in tti« ancles tire 



ignftlon^apabl* apparatus 



Apparatus witli no sources 
of Ignition in normal operation 



Zone 20 



>l9|,^ticf ble * 



Not applicable * 



'■^mTliui\mi0iAii- II ti •• 



Zone 21 



7.6.1.1 



7.5.1.2 



Zone 22 



7:5,12 



Internal prassunzation not required 



' Requirements for ALL apparatus for use in zone 20 have not yet been finalized. 

Ill ii r <iiii ' pw I 1 1 ' i .m i [ I -^ ifjij^i ^ ij /^ i j iiii 1 . 1 II, ; J .-1,1 *■ I I II I 



7.5*1 .1 Switching off electrical supply 

The following requiremep!^ apply. 

a) An automatic device shait be provided to switch off all electrical supplies to the equiprhent 
protected by thi^jlPl^catMS, uniess it is protected by one or mc^e of the conqepts described 

s in the \U0^^^ and initiates an audible jandm^ yisibie Biarm when tlie 

overpressure arvBt/or protective gas flow fait teiow the minkmftn prescribed vatue. in special 
cases, when the apparatus is intended for use in an insteliatlon where the switching-off 
may Jeopardize the safety of the installation or persons, this requirement may be 
rearranged to provide a continuous audible or visible alarm untU pcessurization is restored 
or other appropriate measures are taken. 

b) O0(m |ind eoverSi which can be o|?ened without the use of a. tool, shaM be interloclced so 
that; on opening my door or cover, the electrical supplies are switched off from all parts ru>t 
protected by^iK^te pr more of the coneepts of Jthe tEC 61241 series. This includes all phases 
and the neutral if available. The supply must be prevented from being switched on again 
until all doors and covers have been re-ctosed. 

c) A warning shall be prominently mounted on the apparatus stating the following or 
equivalent; 

WARNING: f^ElMdVi AtL DUST FROM TKIS ENCLOSURE 
BEFORE CQtlNSCtlNGpRf RESTORING THE ELECTRICAL SUPPLY 
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7.5.1.2 Alarm only 

The following requirements apply. 

a) An automatic device shall be provided to ettiier audibly and/or visibly warn the operator 
wt^en the overpressure and/or protective gas flow fall below the minimum prescribed value 
to enable him to take appropriate measures. 

b) AH doors and covers which can be opened without the use of a tool shall carry the following 
warning: 

WARNING: DO NOT OPEN WHILE ENEROIZEO 
UNLESS IT IS OBVIOUS THAT NO COMBUSTIBLE DUST IS PRESENT 

c) A warning shall be prominently mounted on the apparatus stating the following or 
6<}uivalent: 

WARNING: REMOVE ALL DUST FROM THE INSIDE OF THE ENCLOSURE 
BEFORE CONNECTING OR RESTORING THE ELECTMCAL SUIW^Y 

7.6 Level of dvei^essure 

A minimum overpressure of 50 Pa (0,5 mbar) shall be maintained relative to the external 
atmosphere at every point within the enclosure and its associated ducts where leakage can 
occur. 

Examples of the distribution of pressure in different systems of enclosures and ducts are 
illustrated in figures A.1 and A.2. 

NOTE Rotating machines shoufd be of the anctosed type. Consideratjon ahould be given In the oppllcetlon of 
prassuHzed apparatus having an Intamaliy enclosed cooling drcult In which circutation i* assisted by an internal 
fan, sinca the effect of such fans may be to produce a negative pressure in parte of the caalflo with oonaequeiit Hak 
of ingress of dust if pressurization ceases (see figure A.2). 

7.7 Poeelble sources of Ignitfon 

WhOT Urn protected apparatus incorporates components such as t>«tlttries, which remain 
sdUrtM df %niaofni^iite precauttom sUM't^ trteen in the deeign of the appapMoe to 
pf^tmii^Jii^aS^i^ of s)^i^k», If ^^Weurlng tttat iheee oofnponeitts are^tl««lgmd 

with a typeidf prd(e<^8dn ai^mpriate to 0ie cMmeiiiteUcs of the prevailing external and internal 
atnfu>sph€Hfet.Sui^oornpdnents Shalt tie ^i«M^ 

7.8 Enclosed componefits 

Any components inside the enclosure which remain in operation in the absence of the 
protective gas, for example devices for heating the equipment when it is not In operation, shaH 
be protected by one of the types of protection for electrical equiprhent in combustible dust 
atmospheres in accordance with lEC 61241-1-2 with the type of protection suitable for the 
particular hazardous area. 

7.9 Separate enclosures 

Where the apparatus Is intended to form part of a multi-enclosure installation with a common 
protective gas supply, the resulting design shall talte into account the most unfavourable 
conditions of the whole installation. 
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W the protective devices are intended to be common, the opening of a door or coyer need npt 
necessarily switch off the whole electrical supply or initiate the alarm provided that 

a) the opening of a door or cover is preceded by switching off the supplies to the apparatus 
located in that particular enclosure that is not protected by a suitable concept of dust 
ignition protection, or the door is interlocked with the supplies to achieve the same end; and 

b) the common protective device continues to monitor the rest of the installation. 



8 S«f«ty provisions and safety devices for static pressurlzatlon 

Mditional requirements for static pressurlzatlon. 

Tt)e pressurized enclosure shall be flHed with an inert gas in a non-hazardous area using the 
procedure specified by the manufacturer 

Autoniatic device(s^ shall be provided to operate when the overpressure falls below the 
minimum value specified by the manufacturer. It shall be possible to check the correct 
operation of the device(s) when the apparatus is in service. The automatic device(8) shall only 
be capat>le of t>eing reset by the use of a tool or a key. 

NOTE 1 Tha purpose for which th« sylofiMMic ibvicais) Is {are} used (I.e. to disconnect power or lo sound an 
alarm or othenwise ensure the safety of the iHstatlatltin) is the responsibilfty of the user. 

The minimum level of overpressure shall be greater than the maximum pressure loss In normal 
service, measured over a pericMl not less than 100 times the time necessary for the cooling of 
the enclosed compohertll'^^ji^j^^ permissible surface temperature for the dust 

concerned, witii a mhil|pNt!^i^|l^ levet of overpressure shall not be less than 

SO Pa above the i>»^|p(||p^^ the most oner<)us conditions specified for normal 

service. 

NOTE 2 If the ovaipftattire falls below the minimum specified, it is the user's responsibility to ensure that the 
pfeeay^biad «ndo«#t ifj^f^yioved to a non^hazardpua area before refilling. 



9 aapply^^r«|pi^s gas 

9.1 Type of gas 

A protective gas shalt be used for maintaining pressurization in the enclosure. The gas shall 
not« by reason of its chemical characteristics or the impurities that it may contain, reduce the 
level of protection below that ibught, or affect the satisfactory operation and integrity of the 
apparatus. Means for removing arry oil or moisture or other undesirable impurities from the 
protective gas shalt be provided as necessary. 

The manufacturer shall specify the protective gas and any alternative permitted. 

NOTE 1 The protective gas may also serve other purposes* for example coojlng of the apparatus. 

NOTE 2 When an Inert gas Is used, a risk of asphyxiation exists* therefore a suitable warning should be affixed to 
the anctosure. 
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9.2 Second source of supply 

If a second source of protective gas is required in the event of failure of the primary source, 
then each source shall be capable of maintaining, independently, the required level of pressure 
or rate of supply of protective gas. 

NOTE This may be advisable where It is necessary to inaintaln operation of the electrical apparatus. 

9*3 Temperature 

The temperature of the protective gas shail not normally exceed 40 X at the inlet of the 
enclosure. In special circumstances, a higher temperature may be permitted or a tower 
temperature may be required; in this case, the temperature shall be marked on the enclosure. 

NOTE If necessary, measures should be taken to avoid moisture condensation, and fra«zinQ. 



10 Verification and tests 

10.1 General 

in addition to the type verification and routine tests detaiied in lEC 61241-1-1, pressurized 
enclosures shall be subjected to tests detailed in 10.2 to 10.5 betow and, where applicable, 
10.8 and 10.7. If applicable, the impact test of 10.6 shall be conducted prior to all other tests. 

1Q.2 Type verification and tests 

,Tha following shall be verified either by inspection of the technical documents, or, if necessary, 
by test. 

a) The enclosure design and protection measures are such that pre^urlzatton with leakage 
compensation and pressurization by continuous flow of protective gas are achieved In 
accordance with this standard. 

b) The minimum overpressure (see 7.6) can be maintained WHh the mlhNmjrff prdt^Sve fifas 
supply stated by the manufacturer. For rotating machines, both stationary and r6tating 
condittons^shatl be tested. 

c) Auxiflary deuces, such as switches and spark arresters are suitable for the hazardous 
area. 

10.3 Overpressure tsst 

Ttie enclosure and ^ttings associated with pressurization shall withstand without damage pr 
serious deformation an internal pressure of not less than 1,5 times the maximum pressura 
specified in normal service or 200 Pa, whichever is the greater. The pressure shall be applied 
gradually and held for 2 min ± 10 s. 

The test is considered to be satisfactory if no permanent deformation occurs which would 
Invalidate the type of protection. 
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10.4 Minimum ov«rprMsur« test 

10.4.1 Test conditions 

The enclosure and associated fittings concerned with pressurization shall be assembled for 
tMteiMlnin under normal conditions of operation for 5 m\n i#ltlTlhe mlntmum protective ga^ 
supDiir U stated by the manufacturer. During and on completion of this period, the minimum 
ovfip^Wsure of the enclosure shall be not tess than that specified in 7.6. 

^iPfSNuniber of tests 
%iclosures containing apparatus not having moving parts shall be tested once. 

Enclosures containing apparatus having moving parts, such as shafts, spindlee or other 
members passing through the wall of the enclosure, which may be moved when the apparatus 
is in operation, shall be tested both with the apparatus at rest and with the apparatus operating 
in the manner representative of normal use. 

10.5 Leakage test 

The pressure in the pressurized ahc|Q<iu^e,.$h9ll be. adjusted to the maximum overpressure 
specified in norhnal service with a rn^^jn^uM^^^^o^^ where they are an integral part of 

the enclosure, the associated ducts ariiJth^ir donhectlho pails. 

The measured flow rate shall be not greater than the maximum leakage flow rate specified by 
the rnanufacturer. 

In the case of static pressurization, the pressure in the pressurized enclosure shall be adjusted 
to the maxirmimpyerprwsure that can occur in nonrnal seiyto%rx^lth the ap0rtura(s) dosedi 
the internal pressure shall be monitored for a period of time, according to cI«m«# 8. The chtnge 
of pressure shall not be greater than the minimum overpressure specified ln|iorn[iat service. , 

10.6 Impact test 

An impact test in accordance with I EC 61241-1-1 need only be applied to pressurized 
enclosures that may be subjected to mechanical damage. Enclosures not subjected to an 
impact test shall be marked with an "^^ and detailed in the test report. 

The special conditions for safe use shall be specified in the test report and certificate. 

10.7 Routine tests 

10.7.1 Overpressure test 

The overpressure requlreinents shall be tested as specified in 10.3. 

10.7.2 Leakage test 

The maximum leakage fiow rate shall be tested as specified in 10.5. 
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11 Marking 

11.1 Pressurized enclosure 

The enclosures, except pressurized enclosures protected by static pressurtzation, shalf be 
marked as follows. 

The name or registered trade mark of the manufacturer. 

Manufacturer's type identification. 

Identification of the type of protection "pD". 

The maximum surface temperature accordingio clause 6. 

For use in zone 21 , the number *'21^ 

For use in zone 22, the number "22". 

A serial number, if required. 

Any^ marking normally required by the standards of construction of the electrical apparatus. 

'Warning labels, as required by this standard. 

Where a certificate of compliance has been obtained, the name Or mark of the national or 
other appropriate authority and the certificate reference. 

11.2 Additional marking 

In addition, the following (as agreed upon between the certificate applicant and testing station if 
necessary). 

a) The minimum and, if applicable* maximum pressure during operation, or the minlrttum rate 
of flow of protective gas. 

b) The type of prospective gas (when this is not air). 

c) Any other limitations affecting the safe use of the apparatus. 

d) The position at which the pressure and flow are monitored shaH be indicated either^m the 
eqii^Merir^if^^^ 

e) For light fittings, the maxlii^^ ^tjtaM iqif^:^^tt^ which may be mmd without exi^ieding 
the maximum surface temperature of me enclMure. , 

1 1.3 Pressurized encloaures protected by static pressurizatlon 
A warning label (or labels) shall be fitted with ttie following wording. 

a) THIS ENCLOSURE IS PROTECTED BY STATIC PRESSURIZATION 

b) THIS ENCLOSURE SHALL BE FILLED ONLY IN A NON*HAZARDOUS AREA 
ACCORDING TO THE MANUFACTURER'S INSTRUCTIONS 

11.4 Any Other marking required 

As agreed upon between the certificate applicant and testing station if necessary. 



14 



IS/IEC 61241-4:2001 



Annex A 

(normative) 

Ducts for protective gas supply 



The potoit at which the protective gas enters the supply duct(8) shall be situated in a non- 
httintous area. 

The pressurizing equipment and inlet duct to it shall be designed and installed in such a way 
that leakage of conrtbustible dust into the system cannot occur (see case a of figure A.1). 

The duct (or ducts) for exhausting the protective gas shall normally discharge into a non* 
hazardous area (see case c of figure A.1). 

However, the discharge may be in a hazardous area, if the ejection of sparks or incandescent 
particles is prevented by* an effective device (see case b of figure A.1) and If a suitable device 
stops the rapid suction of the external atmosphere into the enclosure in cases where the 
temperature of internal surfaces would pose a risk of ignition of combustible dust 

All ducts Shalt maintain the degree of protection (IP rating) assigned to the pressurized 
enclosure. The pressurizing equiprnent and inlet duct to it shall be designed and installed 
in such a way that leakage of combustible dust into the system cannot occur (see case a of 
figure A.1). 
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Case c: Pressurization - outlet in non-hazandous area 




Pressure gradients ^n cases a. b and c 



Figure A.1 - Examples of the static overpressure along th« ducts 
and through a pressurized enclosure 
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Figure A.2 - Exam pi* of the static ov«rpr«««ura 
In « praaturlzad alactrlc rotating machina with fan 
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Annex B 

(normative) 

Installation requirements for pressurization 



These requirements are in addition to those installation requirements given in lEC 61241-1-2. 

B.1 Source of protective gas 

in certain circumstances, such as where it is necessary to maintain operation of the electricat 
equipment it may be advisable to provide two sources of protective gas so that the alternative 
source may take over in the event of failure of the primary source. Each source shall be 
capabfe of maintaining, independently, the required level of pressure or rate of supply of 
protective gas. 

Table B.1 - Summary of protection requirements for enclosures 



Area classification 


Type of apparatus In His enclosurs 


Ignitlon-capabis apparatus 


Apparatus with no sources of 
ignition in normal opsration 


Zone 20 


Not applicable 


Not applicable 


Zone 21 


Apply B.2 


Apply B,3 


Zone 22 


Apply B.3 


Not required 



If any of the equipment inside the enclosure is not suitable for a oovnbustfbte dust atmosphere, 
upon loss of pressure, the requirements of table B.1 shall be Implemented. 

B,2 Automatic switch-off 

An automatic device shall be provided to s4^cffi)IF1ha electrical su to the appafafus and 
initiate arv^udlble or vf«1ble alarrh Vrtien ati^ crva»| li ite gas flow fall below 

the minimum prescribed value. When sudi switching-off might jeopardize the safety of the 
installation and safaty js otherwisa ensured* a continuous audible or visible alarm shall be 
provided until pressurization is restored or other appropriate measures are taken including 
switching off with a known delay. 

B.3 Manual swltch*off 

If the Internal pressure or flow of protective gas falls below the minimum prescribed value, a 
signal which is immediately apparent to the operator shall indicate the loss of pressure. The 
pressurization system shall be restored as soon as possible, or else the electrical supply shall 
be switched off manually. 
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B.4 Common supply of protective gas 



When a source of protective gas is common to separate enclosures, the protective measures 
may be common to several » provided that the resulting protection takes account of the most 
unfsvourst>le conditions in the whole assembly. 

If the protective devices are common, the opening of a door or cover need not switch off the 
slectrical supply .to the whole assembly or initiate the alarm provided that 

a) the said opening is preceded by switching off the electrical supply to that particular 
equipment, except to such parts as are protected by a suitable type of protection; 

b) the common protective device continues to monitor the pressure in all the other enclosures 
of the group; and 

c) the subsequent switching-on of the electrical supply to that particular equipment is 
preceded by the applicable cleaning procedure. 

B.S Switching oflF electrical supply 

a) Before switching on the electrical supply to the apparatus on start-up or after shutdown, it is 
the responsibility of the operator to be satisfied that dust has not penetrated the enclosure 
or associated ducts In such concentration that is likely to create a potential dust hazard. 
The operator shall take into account In making such an assessment: 

1 ) the need for a substantial safety margin; and 

2) the level of concentration In air of the applicable explosive dust required for a hazard to 
exist; and, if applicable, 

3} the thickness of dust layers where there is a potential for combustion to occur due to 
heating. 

c) Doors and covers, which can be opened without the use of tools, shall be interlocked so 
that automatically on opening the electrical supply is switched off from aK parts not 
otherwise protected. The supply must be prevented from being switched on again until the 
doors and covers have been re-closed. 
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(Continued from second cover) 

Only the English language text has been retained while adopting it as an Indian Standard, and as such the 
page numbers given here are not the same as in the lEC Standard. 

For the purpose of deciding whether a particular requirement of this standard is complied with, the final 
value, observed or calculated expressing the result of a test, shall be rounded off in accordance with 
IS 2 : 1960 'Rules for rounding off numerical values (revised)'. The number of significant places retained in 
the rounded off value should be the same as that of the specifred value in this standard. 
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